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"Duration of Opearting Period of Steam Turbines Between Major Overhauls," B. F. 
Dobkin, N. G. Stratonov, Engineers, 3 pp 
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Operating Codebook calls for major overhauls annually without regard to operating 
hours. Authors compiled 2-year data on repairs and treakdown of turbines to use 
as basis for recommending changes in overhaul schedule. Lists data in tabular 
form by operatind periods between overhauls, and analyzes causes of breakdown. 
Recommend 10,000 - 12,000 hours operation between overhauls (gradual implementa- 
tion), excluding new installations (one-year overhaul, initially). 
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AUTHORS. Stratonov, Oleg and Jedlitka, Miroslav 
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TITLE. Multi alkaline Phot ccathodes \\ 


PERIODICAL: CeskoslovenskY Casopis pro fysiku, 1960. 
No. 5, pp» 425 » #29 


TEXT; The characteristics of multi~alkaline photocathodes 

were first described by cal Such cathodes were 
produced and investigate xe i or Vacuum 
Elestrotechnology in Czechoslovakia during the last three years» 
Three methods of producing multi~alkaline layers were investi-~ 
gated. The first method is based on a simultaneous single- 
stage evaporation of all the alkalis (Sb»Na-K--Cs). In the 
second method the alkalis are evaporated successively (in three 
stages), and the base layer 15s successively activated by 
gndividual metals. The advantage of this method lies in the 
fact that it 15 possible to control the quantity of the 
evaporated alkalis. The method of combined (two-stage) 
evaperation 15 as follows. the alkali metal Na is first 
evaporated on a2 base layer of Sb and then the two remaining 
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metals, K and Cs, are deposited. The majority of the cathodes 
produced were oxidized before completing their processing, 

since, in this way, it was possible to increase their sensitivity. 
The overall sensitivity of the photocathodes so prepared was 

200 pA/Lm. This is the sensitivity relative to the current 
temperature.of a tungsten bulb of 2 250 K. The spectral 
sensitivity curves of the cathodes of the three types are given 
in Fig. 1. It is seen that for alli the curves the spectral ~™ 
sensitivity at 600 mp is 30-50% of the maximum Sensitivity. 

This effect is very important if the photocathodes are to be 
employed in colour television or for colorimetric purposes. 

Fig. 5 gives the spectral sensitivity and spectral transmittivity 
of Sb-Cs and Sn--Na-K-Cs photocathodes which were chosen so that 
the spectral transmittivity in the vicinity of 600 mp was 
approximately the same. It is seen that the relative emissivity 
at 600 mu of the Sb-Gs photocathode is approximately 1/2 that 

of the multi-alkaline photocathode at the same transmittivity. 
Prom the investigation it is concluded that though the 
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83385 
Z2/037/60/000/005/026/056 
E192/E382 
Multi--alkaline Photocathodes 


preparation of a multi-alkaline photocathode is complex and 
difficult, the cathode is very efficient and can be successfully 
employed in the Photomultipliers for nuclear Physics and in 
Certain television camera tubes. The authors express their 
thanks to M. DvoPak and P. Vilfm for advice and preparation of 
the samples. 
There are 3 figures and 7 references. 3 English, 2 Soviet 

ads and 2 Czech. 


ASSOCIATION: Vyzkumny ustav pro vakuovou elektrotechniku, 
Praha (Research Institute for Vacuum 


Electrotechnology, Prague 
et rot echnolosy. Prague 
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ihysical characteristics of forest soils and their change under the influence of 
forestry work Lenisgred, Goslestekhirdat, 1935. 1-6 p. (54-46951) 
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Cultivation of the spinale tree in the USSR 
(54-17615) 


Moskva, Uoslesoumizdat, 1452. 118 ;. map. 
SB21. $6582 
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STRATONOVICH, a.I., laureat Stalinskoy promii. 


seh e ee, 


Establishing fruit-bearing trees in forest stands. Geog.sbor. 
no.2:134-144 '53. (MLRA 7:2) 
(Forcsstntica) (Fruit culture) 
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PEE Pre Reh ae Bete bs, EL RT eee IES Ge SERIES EE SEE OF ESTES Se ERE See nd Ee Ce 
STRATONOVICH, Arseniy Ivanovich 


(Central Sci-Res Inst of Forestry), Academic degree of Doctor of 
Agricultural Sciences, based on his defense, 24 March 1955, in the 
Council of the Inst of Forestry, Acad Sci, USSR, of his dissertation 


entitled: "Spindle trees of the USSR and their industrial significance," 
Aariculte rca! 
Academic degree and/or title: Doctor of Sciences 


SO: Decisions of VAK, List no. 18, 10 Sep 55, Byulleten' MVO SSR, No. 17, 
Sep 56, Moscow, pp 9-16, Uncl. JPRS /NY-435 
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STRATONOVICH, Aol. 
Distribution of the warty spindle tree along the northern linit of 
its habitat and some theoretical conclusions. Geog. sbor. n0.5: 


5-15 '556 (Spindle tree) (MERA 9:6) 
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KHARITONOVICH, Fedor Nikolayevich, professor; STRATONOVICH, A.1I., redaktor; 


OSOKINA, A.M., redaktor izdatel'stva; SHITS, V.P., tekhn{cheskiy 
redaktor 


(The BRuropean spindle tree and how to grow it] Beresklet evropeiskii 

1 agrotekhnika ego vyrashchivaniia. Moskva. Goslesbumizdat, 1956. 

108 p. (MIRA 10:2) 
(Spindle tree) 
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USSR/Porcstry - Forest Cultures. K. 


ape Jee RET Zhur + Disks; i 21,1999, 93352 


/ 


AVE SSS © Strstooviel, 2.2.2, Sveviygakova, TeX. 
ee 


Iust © Lemi:cad Selentirie-Researc: T.stitute of Forestry. 


Title © Plantings of Condfera si Old Catovers (Ree nstruations wf 
Poor Decitusus Under rowth). 


Ovis, bu. : Byel. uauchuo-tekin. toform. Lennie. ueci. dita lesn. 


. Kei-va, 1957, Ho &, 34-43. 
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ard ceass veyetaticn, wit! subsequc tt rollin, anc packin 


of the eovar gn witch the plantiald are set. Gy i vesti- 
gations i: the Oredzhenskiy, Gate!:i isstiy at Siverskiy 


Leskiezes, a Girfercnes wxs establistied ia the talelic 
root ot trees ereated by planting or secdli:ce 


aes semeeshtees 
Ror ghur ~ Biol., > 2b. 195%, 9942 
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STRATONOVICH, N.I. 


Fh tty WSR Ss eae 
Teaching epidemiology at a medical institute. Zhur. mi a 
epid. 1 imm, 41 no, 2:133-134 F '64. (MIRA 1729) 


1. Smolenskiy meditsinskiy institut. 
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§/262/62/000/010/01 7/024 
1007/1207 
AUTHOR: Stratonovich, N. N. 


TITLE: Field testing of new winter-type crankcase lubricants 


PERIODICAL.  Referativnyy zhurnal, otdel'nyy vypusk. 42. Silovyye ustanovki, no. 10, 1962, 68. abstract 
42.10.387. ‘Dokl. Nauchno-tekhn. konferentsii molodykh spetsiyalistov lesn. prozi-va 
Sverdl. obl. po itogam rabot 1960 g.”* Sverdlovsk, 196], 65-67 


TEXT: The department for transportation and hauling machinery of the Ural’skii lesotekhnicheskii Institut 
(Ural Forestry-Engincering Institute) tested new types of crankcase lubricants prepared from sulfur-containing 
additive-type oif products. Three types of lube oils were tested on 18 tractors at temperatures down to 38°C. 


As shown by tests, these oils, in terms of antiwear and starting properties during wit..er operation, are superior 
to the best grades of standard lubricants, permitting the starting at a temperature as low as ~—40°C without 
preheating the engine. The lube oil of the JIn-8 (Dp-8) type prepared from sulfur-containing oil products of 
the Eastern oil fields is recommended for large-scale production. 


{Abstracter’s note: Complete translation. } 
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ugSR /Physies - Waves : Mar 52 
Equations 


Moves ia Cylindrical Plasma," R. L. Stratonovich, 
Chair of Oscillaticns 


Mast Moskery i, Ser Fiz Mat, i Yest Nauk, No 2 
: ? 3 , 3 , 
pp 31 ate Qo 


Analize5 two-dimensional lengitudinal waves in plasma 


bouad by side walls of 2 eylindrical discharge tube 
of specified radius. Derives and solves eqs of waves, 
using linear approximations sufficient for small am- 


plitudes. Received 23 dul 51. 


2427103 


ee 
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KUZNETSOV, P.I.; STRATONOVICH, R.L. 
HEPES MTS EERE ke 
long heterogeneous lines, Radiotekhnika 8 no,6:14-22 N-D '53, 
(Radio lines) (Badio, Shortwave) (MIRA 11:6) 
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, RUZHETSOV, P. I. 


"Passage of Certain Zancon Functions Throuch Linesr Systems" 
c=) ma x ? 
Avtocatixa i Telemekhanika, Vol 14, No 2, 1953, po L4-153. 


Discusses Linear systems in which the input and output of 2 sicnal 
+s connected intesrally by means of the kernel (the transfer functicn of 
a system), depending on the time and paraneter. 


Determines jeneralized correlative functions as coefficients of ex- 
pansion of characteristic functions of n-multiple distributions of -roba- 
bilities and establishes the correlations, binding the output correlative 
functi-ns to the input functions. For the c2se of stationary output 
sisnals the characteristics of proximity of certain functions of the density 
of probability (sharp attenuation and possession of one peak) to the density 
of Gaussian distribution is discussed. Other results arising from tran- 
sient random signals tlwough linear systems, may be found in in the works 
of A. N. Kolmozorov (Jubilee Collection, Acad Sci USSR, Hoscou, 1947), 
where full analysis of the case of stati-nary disturbances and constant 
transtitting function of the system is given; cf. V. 5. Pugachev (Izvestiva 
Akademii Naut:, Seriya Matematisa, 1953, No 5, 401-420) and Zadeh (Proc. 
JeRE, 1950, Yol 38, No Li, 1342-1345). (RZhMekh, No 11, 1954) 
50: Sui. No. '#3, 5 Apr. 55 
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KUZNETSOV, Pp, I. (oak), Sao. R.L, (Moskva); TIKHONOV, V.I., (Moskva). 
fy, Set ass Otte tee ’ 
Transmission of “randon "tHitieh nonlinear aystems. Avtom, i 
telem, 14 no.4:375-391 Jl-ag '53. (MLRA 10:3) 
(Automatic control) 
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JV 895 AEC-tr-2324 
TRANSIENT PROCESSES IN PLASMA ¥'TH PLANE 
BOUNDARIES. R. L. Stratonovich. Translated from 
Y Zhur, Eksptl'. { Teoret. Fiz. £4" 269-78(1983). 12p. 
Available from Associated Technical Services (Trans 
61G6R), East Orange, N. J. 

Boundary values are found in the case of processes in 
sem{~jnfinite space with a given potential applicd to 4 plane 
reflecting elsctrode, bounding the plasma, for ths deviation 
from the equilibrium distribution function, for the intesaity 
of the electric field, and for the gradient of the charge 
denaity. A method js given for the determination of transteail 
: processes in a semi-icfinite plasma and also in tha layer 
2 betwees two electrodes to which a potential difference {s 

' applied for a special form of the statlonary distr dution : 
: funcHon, Expresstons are obtained fcr the reaction ofthe } 


plasma to different porturbations, in particular to a upit i 
stop function (H(t) = J for t 2 0, Hit) » 0 fort< Oj. «ant 
Sr nen - nC RAND tat § ine. Ye NT PNR es = B ’ 


oy. Te Dy. p aecreatestc: 
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a STeatonevien, &. L. 


Kuznecov, P. I., and Stratonovié, R. L. Electromagnetic 
processes in a multiconductor system. Izv. Akad. Nauk {< F/¥ 
U S S R s SSSR. Otd. Tehn. Nauk 1954, no. 9, 3-23 (1954). M S 
™ (Russian) 
The authors derive, starting from Maxwell's equations, & 
the transmission-line equations fora system of thin, paralict, Or, 


om imperfectly conducting cylindrical wires. Only those modes 
which in the linvit of perfect conductivity become transverse 
electromagnetic are considered. Errors introduced by as- 
suming the wires to be thin are of the order of the square of 
the ratio of thickness to wavelenuth or to distance between 
wires, whichever is smaller. The method is then applied to 
the case of a paraltel wire hie over a perfectly conducting 
grouud. Phe two modes of propayation ef such a line are 
dive titel i detadl. Jo Shugayy cNew York NV). | 
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Card 1/1 
Author : Kuznetsov, P. I. and Stratonovich, R. L. 


Title 


The optimum transfer between two different uniform long lines 


Periodical : Radiotekhnika 9, 13-20, Mar/Apr, 1954 


Abstract : Rules are given for selecting the optimum transfer between two 
uniform lines with aid of a lengtn of nonuniform line. The external 
parameters of a four-terminal network which is equivalent to a non- 
uniform line can be more economically calculated with Riccati's 
differential equation for the coefficient of reflection than with 
A. L. Feltdshteyn's method. Minimum reflected power in the given 
frequency band is used as a criterion for optimum line. Four refer- 
ences: 4 USSR.- : 


Institution °: 


Submitted : September 27, 1952 
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USSR/Electronics - Wave Propagation along wires FD-1056 
Card Pub 90-4/1z 


Author : P. I. Kuznetsov and R. L. Stratonovich 


Title ; Non-homogeneous long lines with variable propagation factor 


Periodical : Radiotekhniha 9, 43-45, Jul/Aug 1954 


Abstract : Results of previous papers by the same authors (Radiotekhnika 

8, Nov/Dec 1953; 9, Mar/Apr 54) were obtained on the assumption 
vhat the propagation factor is invariable all along a line. In 
the present paper the authors show that this limitation can be 
removed by replacing the variables in telegraphs equations, while 
they retain all the formulae obtained in their previous works. 
Three references; 2 USSR, 1953 and 1954. Tables. 


Institution 3; -- 


Submitted i 27 September 1952 
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ee :“ Kuznetsov, BI; Steatonoyich, 2. L.; and Tikhonov, jefe! 
He “\V.I. On the duration of excursions of random func= i ee acs yea a tee 
ie " tggsae Translated by Morris D. Friedman, ae iis a 

G iy fornia St., Newtonville 60, Mass, 1956. 14 pp. ly 
Translated. from Z. Teh. Viz. 24 (1954), no. 1, 102-112. te RNS SARE OTTERS | 
The original Russian article was reviewed in MR 16, 269, 4 ; 
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USSR/Physics - Brownian Motion 


Card 1/1 
Author 


Title 


Periodical 


Abstract 


Institution 


Submitted 


EAs Mente RON MOTTA Ie he SURES ae Sete neieta tt Maipoed Show noes SU STR 


FD-620 
Pub. 146-10/18 


Kuznetsov, P. I.3 picatoney tele R. L.3 and Tikhonov, V. I. 


Correlation 1: eeioug in the theo’ of Brownian motLon; 
Generalizatic.u o¢ une Pocker-Planck equation 


ghur. esp. i teor. fiz. 26, 189-207, February 1954 


Generalized corvelation futictions are used in a theory of Brownian 
motion which goes beyond the framework of Markov processes and un- 
correlated rendom functions. For a sufficiently short time of 
correlation a differential equation is derived which generalizes 
the equation of Focker and Planck. It is shown that in special 
eases the th -“y discussed in this article reverts to the more 
usual theory or Brownian motion. 


Moscow State University 


July 10, 1953 
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aaetemomient functions in-the- éory ol Tandem proc~ 2 
" Doklady Akad. Nauk SSSR SP o atest BO ee 
(1954). (Russian) 

Let t1, «+ 's fa be # time-points of the range of a random 


process E(!). Denote by 
Sn(t1, see, thay lyre ts 1) =B exp suet] 
2 


the characteristic function of the joint distribution of the 
random variables &(f1), «++, €(,). The quasi-moment func- 
tions bp (te, °**, fa,) are defined by the relation 


Sn (ter, ory thas bi very tn) 


a rh : a 
Xexp | “#L Ste) > L rltes te,) haa | 


x belle cee ) te, tha, ** ay : 
ove with by=1, 


Here s(t) and r(és, és) are given functions. The author ex- ° 

presses the quasi-moment f unctions in terms of the cumulant - 

‘functions and extends his definition tu the more general : 

situation of two correlated random processes. The trans- : 

‘formation of quasi-moment functions and their use in con-— 

nection with stochastic differential i is briefly i 
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TRATONO VIC Abe Se, 


Kuznecoy, P. 1, Stratonevit, R. L., and Tihonsy, VE On 
the effect of electrical fluctuations on a racupra-tube Be py 
generator, Dokb ARG Nauk £5512 N.S.) 97. 039-642 
OS Russian — 
Phe probabdity distribucen ts computed for the voltage s 
amplitude across the task circu of a vacuum-tube gener- 
ator fed by 9 poise source. Phe noise fluctuations are as- 
sumed to he sluw compared to the eclfaseriations of the 
voonum-tube cireuit which would exixt in the absence of 
the neise source, The (iastein-FPokker equation is used in 


the derivation. Phe reo: -huws three states of che oscil- 


yo the Quiescent, the trantien state, and the state of 
Lhe ditaits between any (wo stafes are given as 


armel ORISA) 
aramstess suid the — 


dunia af -the-tube and —cireuit -pa —t 
narecteristics of the noise sources HA, Hats. 
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Teereticheskoi Fisiki, May, 1065, BD. Pe) 
300-623.) Soviet Physics - JETP, Nov., avi 
19855, PP. 610-519. Transtation. {N° 
vation of expressions, of ainplitude and : 
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Authors » Kuznetsov, P. I, and Stratonovich, R. L., Moscow 


Title Electromagnetic phenomena in a two-wire system 


Periodical : Elektrichestvo, 2, 5-13, F 1955 


Abstract : In the first part of the article, the authors examine a 
symmetric two-wire line on which an opposite wave 18 
4mpressed. A correction 1s found to the propagation 

constant which depends on the conductivity of the wires. 
Expressions for the electric and magnetic fields of the 
above wave are obtained in series form. 


The first terms of the series represent the first harmonics 
which depend on the proximity of the wires. This permits 
restriction to a small number of harmonics. The method 

of investigation is also applied to an infinite multi-wire 
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~o eee pat In a small volume within a fiuid the number of |, 
molecules js subject to random fuctuations. In | 
attempting to assign to this, or any similar, system : 
F ag an entropy the author rejects the obvious expression | 
| depending upon the mean number of particles. The 
: term “entropy” is, in fact, used in accordance with : 
H the conventions of communication theory and not * 
Mod related ‘to any thermodynamical property. - An © 
be, , : expression for the “correct” entropy is obtained ia 
Tee . terms of quantities to be derived frem the distribution ¢ 
functions In phase space which need not necessarily : 
i cotrespond to thermal equilitrium. The physical 
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Title : Entropy in quantum statistics 
Periodical : JZhur; eksp. i teor. fiz. 28, 547-558, May 1955 
Abstract : The author considers the states and entropy of quantum-mechanical systems 


in the case of nonorthogonal realizationsof the wave function. He shows 
that the general formulas lead, on the one hand, to the formulas of clas- 
sical statistics and, on the other hand, to the well known results of 
quantum statistics. Four references: e.g. Theory of transmission of 
electric signals in the presence of noises, collection of translations 
into Russian, N. A. Zheleznov, editor, Moscow, 1953. 


e Institution : Moscow State University 


Submitted : January 19, 1954; resubmitted after revision February k, 1955 
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here, 
In conclusion the operator womer.ts of the operator function of 
density are expressed by the operator functions of distribution. 
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SUBJECT ussR / PHYSICS 
AUTHOR STRATONOVIC,P.L. 
TITLE The Gauge-Invariant Analogue of ‘TIGHER'S Distribution. 


+ PERIODICAL Dokl. Akad.Nauk, 109, fasc. 1, 72-75 (1955) 

Issued: 9 / 1956 wovieweds. 14 (1956 
jon for VIGNER'S distritution is given. This distribution 
ean be used formally also in the case of the existence of an exterior electro- 
magnetic field if the momentum p is characterized not only by the velocity v and 
the mass m of the particle, but also by the assumption of electromagnetic po- 
tentials: p = P + eA(q) at P= mv. Vv and P have a concrete physical significance 
and are gauge-invariant conceptions, but p is not gauge-invariant. For this 
reason the distribution wo(Pya) = w,(P + eh,q) is used instead of WIGNER'S dis- 
ties. Also w5(P;4) should, of course, be 


which is, however, not the case. For the purpose of obtaining a 
(P,q) the basic formula for the distribution mus~ 
be changed. The determination of an invariant function w(P,q) is equivaient to 
the determination of an invariant manner of defining the local moments: 


P, +P = (P w(F,q) dP. 
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interaction potential® y (x) is the secondarily quantized wave 
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TITLE On the Statist  * interpretation of the Quansum Theory. 
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Russisn) 

PERIODICAL Zhurnal Eicnperim. 2 Teoret. Fiziki 1957, Yol <2, Nr 6. 

pp 1483-1495 (u.8.8.B.) 

ABSTRACT The principles for the classification of operators and 
the part played by them in statistical interpretation: 
These principles are here condidered to be the basis of 
statistical interpretation. Various of such principles 
of classification are discussed. The most simple principle 
of classification says that in all producte A ay eee 


one of the operators always acts sooner or 1 2 
ister than the other. (The A, y 4, here denote the 


operators). To the classification grinoiples discussed 
here there corresponi certain distributions and charac- 
teristic functionals, which ara here described by means 
‘of an index in brackets. sO 

The case of linear equations of motion: The author in- 
vesatigates the distribution types corresponding to the 
aforementioned classification principles on the basis 
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Parametric influence of a random. = - 6111/0233 re 


where AG is the amplitude of the stationary oscillations As the re- 
suit of the investigation an inequality is obtained which characterizes 
the conditions for the excitation of oscillations in system (1) under 
the influence of a parametric random force. Furthermore, the influence 
of the nonlinesrity in (2) on the growth of the resonance amplitude is 
investigated 
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panTODIvAL? Radiotekhnika 1 Elektronika, 1953, yol 3, Nr 4, 

PP 497-5906 (USSR) 

ABSTRACT: The presence of noise in 2 synchronised oscillator leads 
2 (1) continuous fluctuation of the phas®, 2) spurious 

chances of the pnase of the order of T/2 and, (3) spurious 


effects and the problem is solved py using the Rinstein- 
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Synehronisation of an Oscillator in the Fresence of Noise 
indicated in normalised co-ordinates in Figs.2 and 53. It 
i3 also shown that the phase deviation of the system, tacea 
over a time interval t , can pe exvressed by liq. (37). 
Tuere are 4 figures, 4 Soviet references and an Appendix. 
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kolebatel'nyye sistemy 


PERIODICAL’ Nauchnyy® doklady vysshey shkoly: riziko-matematicheskiye 
nauki, 1958, 3r 4, pp 161 - 170 (USSR) 
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they investigate the systems 
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ABSTRACT! Phe growth process in an oscillator with soft excitation 
nag already been studied (Refs 1, 2); a linear approxi- 
, valid at sinall amplitudes, was used. With hard 
excitation the situation is ce the presence 
of noise may either enco inhibi illations an 
a more sophisti pro The problem is 
of interest in clo j 
potential oscillators j is such 
a second-order circuit. I oise and an 
external harmonic signal, Bq (1). If 
be assumed that the correl time of the noise 
an the relaxation time of the system —- 
+ed into phase e coordinates and 
mean spectral i n the corres 
Dp -Plank equation is ga (4). ing the 


potential function at the top of PD 39, allowing 
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order of ginaliness of noise and external signal, there 
are 2 regions of greatest probability in the phase-plane 
corresponding to 2 stable szates of the oscillator: 
unexcited and excited. these 2 regions lies another, 
of low probability, representing an unstable condition. 
Figure 1 shows the phace plane, the shaded area oT is 


for the 'yunexcited' and S, for she ‘excited’ states. The 
co 


expressions for the curves vy and V5 are at the foot 


of p 39 and head of p 40, respectively. The probabilities 
of the unexcited 3 excited states 4 ) and y5 
respectively. These cat found as time functions by 
solving the Fokker-Plank equation. In an oscillator with 
hand excitation, resence of noise means that poth 
growth and t es exist simultaneously. The 
probabilit 1 ; c t being at any particular place 
is convenient result of two counter- 
flows of probability egions. The probability 


card2/3 that the oscillator will remain unexcited if originally s° 
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is iq (20) and the probability that oscillations will 
cease is #q (21). These expressions evidently depend 
on Kyy and Ko , as defined in igs (24) and (25), wher 


there is no external signal and qs (26) and (27) when 
there is. In the former case, the potential function is 
Fivure 2. Figures 3 and 4 snow the mean frequency of 
change of state as a result of noise. The oscillator 
is more often excited than otherwise. S.P. Strelkov is 


thanked for assistance. 
There are 4 figures and 4 Soviet references, 


ASSOCIATION: Moskovskiy sosudarstvennyy universitet (Moscow 
State University) 
SUBMIT TudD : May 24, 1958 


Card 3/% 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653510002-8" 


a "APPROVED FOR RELEASE: 0 


8/26/2 
eM nT Na a a 


wo _ 


80126 


6.9000 $/141/59/002/06/007/02 

AUTHOR: -Stxatoneybata Tats £192/2562 

TITLE: Optimum, Non-linear Systems Permitting the Separation of 
the Signal’Having Constant Parameters from Noise ys 


PERIODICAL: Tzvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 6, pp 892 - 901 (USSR) 


ABSTRACT: The mathemati<3 of the Markov proce 
determine th i di 
ef the usefui sig 
with non-Gaussian noiSe@e 
A probability function Ve process 
ssion depemting on i an accuracy 
multiplier, at 
f£ the process- pr 
functional can i y a simultaneous ¢ 
of the distributi uantities E(t,)s eee 


(ty) . If E(t) 35 the delta-correlated normal noise 


whose correlation function is given by: 


Peery]. FRE) = Ko(t - t) ao 
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its probability functional 1 
ft. is the chosen time i 
n(t) which is in the form of aM 
qt satisfies Eq (6), where E(t qs the nor 
probability dens i 


intervals t 
py Eq (8). The probability func 


1L 
w[n(t)\ = oxo “7 {uim,) + uin,)| - 
K 


he probability density can be expressed 
+jonal is jn the form of: 


T T (21) « 
i ( ot 
-— [a fe (n)\ at - 5 cviavat} 
2K 2 
fC) te) 


If the form of the received signal is known, it is possible 
card2/4 by employing the expression for the probability functional 
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to determine the a posteriori aistribution of the parameters 
of the signal. For this purpose it is necessary to employ 
the principle of inverse probability: It is shown that 
the conditional or the 4 posteriori aistripution of the 
parameters 35 expressed py EG (25), where the constant 

. in order to obtain the 


4s independent of xy osey Xn 


equation for optimum filtration it is necessary to investi- 
gate the chang? of the a posteriori distribution when the 
observation time is increased. Tt is shown that if the 
observation time 7 is increased py at the change in the 
a posteriori density aistribution can be found from Eq (27)-« 
By jntroducing the notation defined by Eq (28), it is 
possible to write Eq (27) in the form of EG (29)« The 
above aifferential equation for the optimum filtration is 


time T 4 signal r(t) = 8 + n(t) is received; n(t 


represents a generalized arkov¥ procesSe On the pasis of 
Card3/4 va 
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18 
Op imum No ~jLinear ystems ermi ing € para ion oO he na 
n 


are i tained: 
i Constant parameters from te en bade 
es (28) and (21), the follo P 
Eqs 


= — |{ - - \ = £' (xr = s) (36). 
F r 


2 
2K 


The expr ss on for the oO t imum filtra i i the form 
pre a Pp i tion is in : 
of Eqs 37 : I s s qs (37 ) are non-linear: In 
a part 2 wie case when £(n) 18 a Linear func tio n 
Eqs 7 e Limear- Ir it is assumed that f(n = pr-n 
bh 2c OMe 


9 5 
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AUTHOR: gtratonovichs Babe — 
eum 
TITLE: Tne Paradox in the Theory of qPheraal Fluctuations of 


Nonlinear Resistors 


PERIODICAL: Vestnik Mo skov skO6° universiteta: Seriya 3: fizika. 
astronomiya, 1960, No- 4, PP 99-102 


TEXT: Internal thermal fluctuations giving rise to constant , 

nonvanishing mean yalues of potentials and currents apparently arise in 
nonlineat resistors with asymmetric conductivity: This phenomenon would 
contradict the gecond principte of thermodynamics The author of the yr 
present paper bases on the analysis of & dynamic model cf @ nonlinear 
resistor to prove that there occurs 3 ghift in the characteristics of the 
nonlinear element, ana that the probability distribution for the 

potential at the capacitance coincides with the gistribution 

corresponding in the case of a linear resistor. When it is assumed that 

every electron of 2 nonlinear resistor moves apout in 4 given petential 
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field independently 
distribution of electrons in t 


jeft (ts Jee i 


+ 
charge and 
difference 


individual trengths: 


t = en exp(-e¥ 2/*7) 


the extreme potential val 
electrodes; whi 


electron, 
ion for the pr 
in the mode 
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en exn(-eV,/kT): 


Vo is the electrode potential. 
y between the resistor contacts, 
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, and that there is 2 Boltzmann 
the following equation results 
to Tight (f,) and from right *° 


where @ denotes the elementary 


If there is 4 potential 
the following holds for the 


exp(-e¥,/ 80) i 


A 


= en 
+ 


the differences between 


arrier petween the 
ad the electrcede 
rmal 


which da 
gteady-stat 
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equation shown here indicates the probability distribution w(V): 


w(V) = (c/2net)'/? exp(-cv?/2k?) (c being the capacity). This result 
fits the distribution in the case of a linear resistor. The author shows 
that it is not enough to know the characteristic I(V) = 1, ~ IL. for 
setting up the said kinetic equation nor for a complete statistical 
interpretation of the process, but that also the individual components 
T,(v) and T_(V) as well as the value of the elementary jump e/C must be 
known. For the special case of the nonlinear characteristic being 
symmetrical ; the given kinet? equation assumes a simpler form which is 
likewise shown and which the author had previously obtained by another 
way for the case of symmetrical mechanica. nonlinear friction. This 
equation has, therefore, in this context a general validity for 
physical iarkov processes. The author finally thanks V. qT. 
Shmal'gauzen, who helped solving the paradox with his suggestions. 
Gratitude is further expressed to the heads cf the seminars and their 
participants, Professor S$. P. Strelkov, Professor S. D. Gvcozdover, 
Professor V. V. Migulin, and A. Marek for their useful discussions. 
There are 4 non-Soviet references. 
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AUTHOR: 
TITLE: Applied to optimal 
prriopicaL: padiotekh i i : ik 1960, Vol.3. No.il. 
pp 1751-17 5) 
TEXT for Gaussian signal and noise and a criterion of minimum 
mean-square errors the optimal detector is Linear and can be 
calculated py the ecgimogoroy* ter theory (ref.l.?? With non- 


Gaussian signal or noise the optimal transformation is nonlinear. 


such eases the theory of Markov processes has been applied by the 
author nef. 4.5)> Markov processes can be continuous or 
discontinuous: unicomponent or ruLticomponents correspond to 
continuous time or discrete sequences. Here the author 
gnvestigates the detection of a signal with pamecvaraebte parame ters 


in non-Gaussian noise, which is assumed to be NM tascorrerates 
card i/ 4 
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The Theory of Markov Processes Applied to Optimal Signal Filtering 


To point up the advantages of the method over that of Woodward and 
Davies, the author first considers the case of the useful signal 
constituting a rectangular pulse of known amplitude and duration, 

whose time is to be determined, The noise is assumed to be white oN 
noise. The formula derived by the method of inverse probabilities ‘ 
Jeads to certain difficulties where the pulse positions in different 
repetition periods are a priori independent or when the successive 
positions are correlated but the rate of change of position is very 
high. ‘Then the properties of the Markov processes are useful 

for determining the a posteriori probability density. For the 

pulse positions to form a Markov chain, it is necessary that the 
conditional distribution for Xx 41 depend only on Xk and not 

on X_KeL, Xk-290°" If the latter dependencies are also taken into 
aecount a complex Markov process is obtained, which can also be 

handled by the method presented in the article, In general, a real 
process can be represented as constituting a multi-dimensional 

Markov process to any prescribed precision, The complexity of the 
process increases with increase of precision. Further, the 

author considers only the simple Markov process. The author 
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The Theory of Markov processes Applied to Optimal Signal Filtering 


derives easily 


RT+T 
Watt (tet) *4 C exp lar \ y (8) 50 (e—- AT — 441) a\\ur (Zn+4 In) * 


w | 
ey 
WT wy (tx) Ute (8) 


where ¢ js the current, 7~ is the Length of period, x is the 
coordinate and WwW the probability density» A computer to realize 


system given jin the figure, where BB is the woodward-Davics unit, 
BY is a muitiplier unit, yy ais an amplifier. is a ; 
delay unit, is a unit tor realizing convolution. Further. 
the author considers & system for detecting the phase of a narrow~ 
band signal in white noise. Examining the aifferential equations 
of optimal filtration, the author shows that the theory leads to an 
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The Theory of Markov Processes Applied to Optimal Signal Filtering 


infinite system of equations, i.e. a system which is not physically 
realizable, An analysis is given of the effects of modelling the 
first few equations and breaking off the system at a given point. 
Finally, the question of a Gaussian approximation to a non-Gaussian 
process is considered, There are 1 figure and 6 references: 

4 Soviet and 2 non-Soviet. 
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